(1971) has shown that the lead absorption from the intestine in newborn rats (55 %) is very much higher than in adult rats (1 %). Clayton (1974) has observed an increased lead absorption in children.
The fraction of atmospheric lead retained in the body will vary with the solubility and particle size of the various lead compounds. That fraction has been considered to be anything from a half to a third or even a tenth of the lead content of the atmosphere. As (1974) and Sachs (1974) noted definite signs of neurological damage in children with blood lead levels of just over 60 ,ug/100 ml. There were in addition a number of reports which suggested that levels of blood lead considered to be raised but not toxic (25-55 p±g/ 100 ml) could be associated with behavioural and intellectual abnormalities in children. On the other hand, Alexander (1974) found no relationship, in children, between elevated blood lead levels and any measure of mental function.
In addition, a number of animal studies related low levels of lead to behavioural changes which supported the concept of abnormality at these levels, and this was particularly interesting in work done by Carson et al. (1974) on lambs. These lambs were exposed to maternal blood lead levels of 34 ,ug/ 100 ml during gestation and this demonstrated slowed learning of two choice visual discrimination problems. Of particular interest was the observation of David on the relationship which existed between hyperactivity in children and concomitant increased body lead stores. More than 50 % of the hyperactive children had blood lead levels in the range of ,ig/100 ml and 60% of them had post-penicillamine urine levels which were in the toxic range. The work that he described in North Carolina was an elaboration in greater detail of his previous publication. (David et al., 1972) Sauerhoffand.Michaelson (1973) have also shown hyperactivity in newborn rats from suckling mothers fed on excessive lead for four weeks. There was also a 20% decrease in brain dopamine in these animals.
The possible effect of lead-contaminated water on the incidence of mental retardation in Glasgow has been studied by Beattie and occupied during the first year of life by seventy-five mentally retarded children aged 2-6 years and seventy-five normal matched controls, and in the homes occupied by their mothers during pregnancy. The water lead content was found to be significantly higher in the retarded group and the probability of mental retardation was significantly increased when water lead exceeded 800 ,ug/l. Blood lead levels were also significantly higher in the retarded group. It was concluded that lead contamination of water may be one factor in the multifactorial aetiology of mental retardation and that every effort should be made to reduce the lead content of drinking water .
The effect of subclinical lead intoxication on heart muscle is of very great interest because of the reports of increased mortality rate from ischaemic heart disease in soft water areas. This is a subject which will be dealt with in detail later in this symposium. (c) The kidney As early as 1881, the name 'nephropathia saturnina' was in wide usage. There is now ample evidence accumulated which firmly establishes that lead can cause renal damage. The main structural changes are seen in acute lead poisoning in the proximal convoluted tubules and the characteristic finding is the presence of intranuclear inclusion bodies in the cells of the proximal tubules. Cramer and his colleagues in 1974, in a renal study of exposed workers, have shown that typical intranuclear inclusion bodies were found only in those with short exposure. Mitochondrial changes were found in all of their subjects studied. Renal function in all cases was not reduced, which was also our own experience in an industrial study (Gibson, McKenzie and Goldberg, 1968) . In contrast, several of the patients we studied in rural Scotland who had been exposed to high levels of lead in drinking water for long periods of time, say 15 or 30 years, had evidence of renal failure, hyperuricaemia and gout (Beattie et al., 1972a) .
The anaemia of lead poisoning, of course, is well known and it is not appropriate here to dwell on the disorders of haem biosynthesis which are illustrated in the blood-the depression of the erythrocyte enzyme, ALA dehydratase, and the elevation of erythrocyte protoporphyrin-and which are typical of lead poisoning. In addition, it is known that there is a statistically significant reduction of the sodium/ potassium activated adenosine triphosphatase (Na/K ATPase) activity of erythrocyte membranes in lead poisoned workers (Secchi, Alessio and Cambiaghi, 1973) . Another interesting effect of sub-clinical lead poisoning has been the ability of lead in experimental animals to increase the susceptibility to infection.
In both rats and chicks lead has been shown to diminish resistance to bacterial endotoxins and in rats and primates it may even cause a massive sensitization to these agents. Koller and Kovacic (1974) have shown a decreased antibody formation in mice exposed to lead. These latter facts will undoubtedly provoke further investigation.
Prevention of environmental lead pollution
The air
The concentration of lead in the atmosphere which constitutes a long-term threat to health is yet to be established, but I would agree with Waldron and Stofen (1974) that there is no justification in assuming that individuals are in fact in a state of lead balance since we have unequivocal evidence that the total body burden of lead rises with age, owing mainly to increasing skeletal deposition. Any further dissemination of lead into the environment from the inevitable increase of petrol fumes is bound to add to the body burden by exposure through the air and the diet. The evidence we already have about the metabolic effects in various organs of the body, particularly in the brain and in the young, is sufficient to allow us to say at this juncture that the lead exposure should be reduced to a minimum.
As regards the effects in water supplies, this of course is something which is already being dealt with in Glasgow at this juncture-removal of offending lead tanks containing drinking water; where this is not possible, the scaling of these and the coating with non-toxic materials; the abandonment of lead plumbing systems for drinking water. In Glasgow, too, the Corporation has also attempted to increase the hardness of water. Meredith, Moore and Goldberg (1974) have recently shown that calcium added to water will diminish the absorption of lead in experimental animals. In addition, there seems no doubt that it is imperative to decrease the risks of leaded paint to children. The whole subject of prevention of subclinical lead poisoning has become controversial and indeed obfuscated by frenetic overkill at both ends of the spectrum of controversy-on the one hand an exaggerated and overstated case of the dangers and on the other, a reactionary blindness to the possible dangers which are present. The truth might unfold somewhere between these two extremes.
